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Abstract: The article discusses the issues of improving the performance of 
electrical systems of cars based on adaptive converters of electrical energy. The 
economic development of Uzbekistan depends on the level of development of the 
machine-building industry, its competitiveness in the world market in terms of 
technical, technological, operational and economic indicators as a machine. In a 
market economy, the rapid modernization of production based on new modern 
equipment, the widespread introduction of the most advanced technological processes 
and fast adaptive production are of great importance. 
Keywords: adaptive power converters, machine-building industry, level of 
efficiency, internal combustion engine, car electrical systems. 
 
Introduction 
The prospects for the development of the automotive industry are directly 
related to the widespread use of electrical and electronic equipment in cars. The 
electrical equipment of modern cars is a complex system that provides for measures 
to automate work processes, improve traffic safety and working conditions for 
drivers, and the level of efficiency in using cars largely depends on the reliability of 
electrical equipment. 
Automotive production plays a special role in the development of the 
automotive industry. Because the economic development of the state is associated 
with the development of heavy industry. Therefore, future bachelors need to 
thoroughly know the methods and techniques of production, operation and 
maintenance of cars. After gaining independence, Uzbekistan adopted the principle of 
rapid development, radical transformation of all spheres of state and public life, 
gradual transition to a market economy [1-3]. 
Machines have entered our life so much that it is difficult to imagine life without 
them. In particular, today the transportation of raw materials and finished products, 
coal and ore quarries industrial construction of residential buildings and industrial 
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enterprises, transportation of agricultural products, fertilizers and various products. 
Cars are used for timely delivery of goods directly to consumers and other issues. 
The use of electricity to start the engine, light and power various devices has led 
to the creation of power supply, starting and lighting systems in cars. The power 
supply system consists of a storage battery, a generator and relay-regulators. For 
nearly 50 years, cars have been used primarily in alternators. Advances in the 
electronics industry and advances in this area have made it possible to use 
semiconductor rectifier alternators in automobiles. Alternators have a number of 
advantages over direct current generators, in particular, they have a high level of 
reliability and durability in operation, relatively small size, high power, low cost, and 
so on. 
Materials and methods 
Currently, the growing need for compression in modern engines, an increase in 
efficiency with increasing speed, a decrease in the toxicity of exhaust gases has led to 
the need to increase the high voltage value in ignition systems by 1.5-2 times. In 
connection with the limited capabilities of the classical or contact ignition system, 
new ignition systems have been developed to solve this problem, in particular, 
contact transistor, contactless, microprocessor ignition systems [4-6]. 
The vehicle lighting system, on the one hand, plays an important role in 
ensuring traffic safety, on the other hand, it serves to create a certain comfort for 
drivers and passengers. The increase in the number of cars and their heavy traffic has 
led to a sharp increase in the number of accidents. According to the State Automobile 
Inspectorate, more than 60% of these accidents occur in poor visibility conditions (eg 
night, fog). This led to the introduction of four-beam and automatic lighting systems, 
fog lamps, halogen lamps, and red lens lamps. In the near future, it is planned to use 
semiconductor light-emitting elements, liquid crystals and other types of new lighting 
technology in the car lighting system. 
These indicators to a decisive extent depend on the quality of the electrical 
equipment of automotive technology. Currently, the electrical systems of cars are 
built in such a way that all consumers are connected in parallel and connected to the 
on-board network. With such a connection, the electrical systems have a mutual 
influence through a common power source, which does not contribute to high 
performance. So, when starting an internal combustion engine (ICE), the voltage of 
the on-board network can be reduced to 5.5. V (at 12V. On-board network), which 
does not allow uninterrupted sparking and makes it impossible to start the internal 
combustion engine. The rationally chosen voltage for the battery is the level of 13.9 ± 
0.1 V, while the voltage regulator is set to the range of 13.2-14.4 V, and the nominal 
voltage of incandescent lamps is 12 V, the voltage change on incandescent lamps of 
lighting and alarm systems by 10 - 15% changes their service life several times. 
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When supplying energy consumers, their features, the operating mode of the 
internal combustion engine and external parameters of the environment are not taken 
into account. So, the starting system determines not only its reliability, but also 
affects engine wear; the ignition system determines the quality of ignition of the 
working mixture, affects the dynamics of the car, the completeness of fuel 
combustion, fuel efficiency, and, consequently, the ecology of the environment [1-4]. 
The internal combustion engine cooling system must maintain the engine temperature 
within strictly defined limits; temperature deviation affects both the toxicity of the 
exhaust gases and the service life of the engine, its fuel efficiency and traction and 
speed properties. The settings of the power supply system affect the life of the 
battery, other electricity consumers, as well as the starting qualities of the internal 
combustion engine. Interior heating and ventilation systems, glass and headlight 
cleaning, as recent studies show, affect the fatigue of the vehicle driver and 
passengers, and, consequently, traffic safety. The elimination of these shortcomings 
in the operation of electrical equipment is an urgent task in solving the problem of 
increasing the efficiency of AT as a whole. 
The basis of the electric drive of auxiliary equipment is made up of DC motors, 
intermediate devices and actuators, which together make up the electric drive [3-5]. 
The problem of regulating the operating mode of an electric drive is formulated as 
one of the tasks to be solved in this work. We are talking about the need to smoothly 
adjust the operating modes of some electrical systems of the car instead of the 
existing discrete ones. Let us demonstrate the implementation of these tasks using the 
example of ventilation and heating systems for the interior of a car, cooling the 
internal combustion engine, glass cleaning and glass lifting. 
Chapter 1 identifies three possible ways to control the speed of a DC motor (DC 
motor). Two of them - the use of resistance in the armature circuit and a change in the 
magnetic flux - are recognized as impractical or impossible (due to the absence of an 
excitation winding in some modern electric motors). Consider the remaining option. 
The most obvious solution immediately suggests itself: to include a transistor in the 
armature circuit instead of a resistance - according to the diagram shown in Figure 1. 
In such a scheme, when the control voltage Ucontact changes, acting on its base, it is 
possible to adjust the opening level of the transistor VT. In this case, a low-power and 
small-sized variable resistance can be used in the control circuit. Accordingly, the 
power dissipated on it is noticeably reduced. However, the power dissipated by the 
transistor itself is too high [4-8]. This requires a transistor with a sufficiently large 
heat sink. As a result, almost all of the above disadvantages remain, and, therefore, 
this scheme does not solve the above problems. On the one hand, the engine is 
supplied with a constant voltage from a source (battery), which we cannot replace. 
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On the other hand, it is possible to vary the operating mode of the engine without the 
above disadvantages only by changing the voltage supplied to it. 
 
Figure 1. Electronic analog control of the armature speed 
A way out of this situation can be found in the use of pulse-width modulation 
(PWM), however, such attempts were made [148], but they did not receive 
sufficiently wide development due to the absence at that time of powerful and reliable 
power switches based on MOS (metal-oxide -semiconductor) transistors. 
Conclusion 
Thus, the electrical equipment of modern cars has become a constantly evolving 
complex system that requires qualified maintenance. Correct and cost-effective use of 
vehicles depends largely on the availability of electrical equipment. The cost of 
electrical equipment in modern cars is much higher, accounting for 25-30% of the 
total cost of a car. The cost of repair and maintenance of electrical equipment is about 
the same. Therefore, it is important to thoroughly and comprehensively study the 
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